It is well documented that the mean Monday return is significantly negative and is lower than the mean return on other weekdays. Using institutional stock holdings information during the 1981-1998 period, we document that the Monday seasonal is stronger in stocks with low institutional holdings and that the Monday return is not significantly different from the mean Tuesday to Friday returns for stocks with high institutional holdings during the 1990-1998 period. Our study provides direct evidence to support the belief that the Monday seasonal may be related to the trading activities of less sophisticated individual investors.
explanations is the trading pattern of individual investors.
1 According to Miller (1988) and Lakonishok and Maberly (1990) , individual investors typically do not have time during the weekday trading hours and therefore process information and make investment decisions only during the weekend. In addition, since brokers who tend to issue more buy than sell order recommendations do not work on the weekend, individual investors are less likely to be affected by brokers' buy order recommendations when they make their investment decisions during the weekend. Lakonishok and Maberly (1990) provide empirical evidence to support this view. They find that when the market reopens on Monday individual investors tend to increase trading activity (especially sell transactions) on that day. Because of the increased selling activity by individual investors on Monday relative to the rest of the week, it is possible that an association exists between the trading behaviour of individual investors and the Monday seasonal. However, there is yet to be direct evidence indicating that those stocks traded by individual investors on Monday are actually the stocks that cause the average price decline in the stock market on Monday. Kamara (1997) reports that the Monday seasonal declines over the 1962-1993 period for stocks in the S&P 500 index, but not for stocks in the index of NYSE's smallest capitalization decile. He believes that the decline in trading costs and the increased role of institutions in the stock market can explain this phenomenon. However, because Kamara's observations are based only on the S&P 500 index and the small-cap index (which represent only a small fraction of stocks traded on the NYSE), it is difficult to draw a concrete conclusion as to whether the average decline in the stock market on Monday can be attributed to the lack of institutional ownership in certain stocks. 2 The above is especially true given Sias and Starks's (1995) finding. Using a sample of stocks traded on the NYSE during the 1977-1991 period, they find essentially no evidence of differences in Monday returns between stocks with high institutional ownership and stocks with low institutional ownership.
3 Furthermore, conditional on the previous Friday's return and controlling for firm size, Sias and Starks (1995) find that the Monday seasonal is more pronounced in stocks with higher institutional ownership. It should be noted, however, that the sample period of Sias and Starks's (1995) study ends in 1991 and therefore their result does not fully capture the change in the U.S. equity markets caused by the significant increase in institutional holdings in the stock market after 1990. (We document the increase in the role of institutional investors later in Table 1 of this paper.)
In sum, the results from studies on the relationship between the level of institutional investors and the magnitude of the Monday seasonal seem to be sample specific and inconsistent with each other. It should be noted that prior studies use small samples and/or firms limited to NYSE. However, it is well known that the Monday seasonal exists not only for stocks traded on the NYSE, but also in other stock markets. For example, Wang, Li and Erickson (1997) document that the Monday seasonal is more severe in the Nasdaq market than in the NYSE during the 1962-1993 period. In this paper we also show that Nasdaq stocks, which have higher transaction costs and exhibit the strongest Monday seasonal among the three stock markets in the early years, also have relatively lower institutional holdings than NYSE and Amex stocks during the same period. 4 Consequently, it seems necessary to conduct a more comprehensive analysis using firm-specific information on institutional holdings for all stocks traded on the NYSE, Amex, and Nasdaq to confirm whether the trading patterns of individual investors can explain the magnitude of the Monday seasonal.
This paper examines the relation between the Monday seasonal and the percentage of institutional holdings using all stocks traded on the NYSE, Amex and Nasdaq over the 1981-1998 period. We report that the post-1990 period is associated with a significant increase in institutional holdings in the U.S. stock market and that the magnitude of the Monday seasonal diminished during this period. Although there is a possibility that the less negative mean return on Mondays for the 1990s could be the result of the ''bull'' market during this period, this is less of a concern because we also document that stock portfolios with high institutional holdings exhibit a weaker Monday seasonal than stock portfolios with low institutional holdings. In addition, we find that the mean Monday returns of stock portfolios with high institutional holdings are mostly positive (and are not significantly different from the mean returns on other weekdays) during the 1990-1998 period. Our result provides direct evidence that the Monday seasonal is related to the trading patterns of less sophisticated individual investors. This finding seems to be consistent with the growing body of literature 4. For a partial list of studies on the Nasdaq market, see Huang and Stoll (1996) , Chan and Lakonishok (1997) , Keim and Madhavan (1997) , Bessembinder (1999) , Christie and Schultz (1999) and Barclay et al. (1999). documenting that institutional investors' trading strategies affect the movement of security prices.
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Section II of this paper describes our data gathering procedure while section III reports the patterns of institutional holdings during the 1981-1998 period. Section IV provides our empirical findings. The last section contains our conclusions.
II. Data Gathering Procedure
To gather institutional holdings and stock returns data, we first obtain from the Center for Research in Security Prices (CRSP) the permanent numbers, CUSIP numbers, and names of all firms traded on the NYSE, Amex and Nasdaq during the 1981-1998 period. We then obtain information on the number of shares held by institutional investors from the Spectrum 3:13 ( f ) Institutional Stock Holdings Survey during the same period. (This data source is available on the Spectrum tapes provided by Computer Directions Advisors). Finally, we combine data from the Spectrum tapes with data in the CRSP tapes to create the sample for this study. Only firms with both confirmed institutional information as well as stock return information are included in the final sample. (Appendix A provides details of the data selection and combination process.)
The number of firms in our sample monotonically increases over time. We have 4,304 firms and 8,569 firms with complete information in 1981 and 1998, respectively. The percentage of institutional holdings is computed as the number of shares held by institutional investors in the second quarter (June 30) of the year (obtained from Spectrum) divided by the number of shares outstanding at the end of that quarter (obtained from CRSP).
III. Patterns of Institutional Holdings
During our sample period, institutional investors have become more dominant players in the stock market in the later years. Except for the 1983-1984 and 1987-1988 periods, we find that the percentage of institutional holdings is a monotonically increasing function of time. The mean percentage of institutional holdings of stocks traded in all the three markets (NYSE, Amex, and Nasdaq ) is 14.6% in 1981, 21.9% in 1990, and 31.0% in 1998 . On the other hand, the percentage of stocks with zero institutional holdings decreases from 11.6% in 5. For a partial list of those studies, see Lakonishok, Shleifer, and Vishny (1992) , Wang, Chan, and Gau (1992) , Lakonishok (1993 and , Keim and Madhavan (1995) , Grinblatt, Titman, and Wermers (1995) , Badrinath, Kale, and Noe (1995) , Wang, Erickson, Gau, and Chan (1995) , Sias and Starks (1997) , and Nofsinger and Sias (1999 1981-1989, 1990-1998, and 1981-1998 44 .2% in 1998), respectively. The significant change in the level of institutional ownership in the Nasdaq market suggests that an examination of the relationship between institutional investors and price behavior in the Nasdaq market might yield interesting results.
IV. Empirical Findings

A. Patterns of Monday Returns
To examine whether the magnitude of the Monday seasonal changes with the increase in institutional investors in the stock market, we calculate the mean Monday return and the mean Monday minus Tuesday to Friday return by period (1981-1989, 1990-1998 and 1981-1998) and by stock market. Panels A, B, C, and D of Table 2 report that, regardless of the stock market chosen, the mean Monday return and the mean Monday minus Tuesday to Friday return are higher in the 1990-1998 sub-period than in the 1981-1989 sub-period.
While it is possible that the less negative mean Monday return in the 1990-1998 period could be the result of the ''bull'' market of the 1990s, this market condition should also affect the mean returns on other weekdays during the same period as well. Since we also find that the magnitude of the mean Monday minus Tuesday to Friday return is significantly reduced in the 1990-1998 period, it is more likely that the weaker Monday seasonal during this period is associated with an increase in institutional stock holdings in the markets.
We note that NYSE, which has the highest average percentage of institutional holdings among the three markets during each of the Note.-The above summary statistics are based on data for the second quarter (June 30) of each year during the period. The ratio of shares held by institutional investors for each firm is computed as the total number of shares of the firm held by institutional investors at the end of the second quarter divided by the number of shares outstanding. The number of observations reported in the table includes both firms with positive as well as zero institutional holdings.
* , ** Significant at the 10% and 5% levels for a two-tailed test, respectively. Note.-The Monday minus Tuesday to Friday return refers to the difference (%) between the Monday return and the average Tuesday to Friday return of the same week.
* , ** Significant at the 10% and 5% levels for a two-tailed test, respectively. 1981-1989, 1990-1998, and 1981-1998 periods, also has the highest (least negative) mean Monday return and mean Monday minus Tuesday to Friday return during the same period. It is also interesting to note that during the 1981-1989 sub-period Nasdaq has the lowest percentage of institutional holdings and also has the lowest mean Monday return and mean Monday minus Tuesday to Friday return among the three markets. Panel E of Table 2 provides t-statistics on the differences in mean Monday returns and the differences in mean Monday minus Tuesday to Friday returns between stocks in NYSE, Amex, and Nasdaq. The result indicates that the mean Monday returns for NYSE stocks are significantly higher (less negative) than that for Amex and Nasdaq stocks in all the three periods (1981-1989, 1990-1998, 1981-1998) examined. The mean Monday minus Tuesday to Friday return for NYSE stocks is also significantly higher than that for Amex and Nasdaq stocks during the 1990-1998 sub-period. These results provide additional evidence that the Monday seasonal may be related to the institutional holdings level in the stock market.
B. Analyses Based on Institutional Portfolios
Our evidence so far indicates that the Monday seasonal is stronger in the 1981-1989 sub-period than in the 1990-1998 sub-period. This coincides with the evidence that the percentage of institutional holdings is lower in the 1981-1989 period than in the 1990-1998 period. We also know that during the 1981-1998 period, the Monday seasonal is stronger in Amex and Nasdaq stocks than in NYSE stocks. This coincides with the evidence that the institutional holdings level of NYSE stocks is much higher than that of Amex and Nasdaq stocks. These two pieces of evidence indicate that the Monday seasonal and the level of institutional holdings may be correlated. To provide direct evidence on this issue, this section analyzes the impact of institutional holdings on Monday returns by partitioning stocks into portfolios sorted by the level of institutional holdings.
For each year during the 1981-1998 period, we divide all NYSE, Amex and Nasdaq stocks in our sample into ten equal portfolios, according to the percentage of institutional holdings in each stock. Portfolio 1 is the portfolio with the lowest mean institutional holdings while portfolio 10 is the one with the highest mean institutional holdings. Table 3 reports the result. The institutional holdings level varies significantly among deciles. In the 1981-1998 period, the mean institutional holdings level is 0.2% for the lowest decile and 68.6% for the highest decile. We also observe that the institutional holdings level is a monotonically increasing function of time for nearly all deciles during the period examined. Table 4 reports the mean Monday returns of the ten portfolios sorted by the percentage of institutional holdings in each year and specified periods from 1981 to 1998. Two clear patterns can be observed from the table. First, the portfolio returns are, in general, more negative in the earlier years (when institutional holdings are lower) than in the later years (when institutional holdings are higher). Second, the portfolio returns are, in general, more negative in the lower decile portfolios (with lower institutional holdings) than in the higher decile portfolios (with higher institutional holdings). Except for portfolios 1, 3 and 4, the portfolio return is a monotonically increasing function of the level of institutional holdings in the 1981-1998 period. For the portfolio with the highest institutional holdings (portfolio 10), the mean Monday return is significantly negative in only one out of the 18 years examined. Not surprisingly, the mean Monday return (À0.057%) of the portfolio with the highest institutional holdings in the 1981-1998 period is not significantly different from zero. Similarly, for the portfolio with the next highest institutional holdings (portfolio 9), only three out of the 18 years are with a significantly negative mean Monday return.
A comparison of the results in the 1981-1989 sub-period with that in the 1990-1998 sub-period yields additional insight. The stock returns of every portfolio in the 1981-1989 period are lower than the corresponding portfolio in the 1990-1998 period. All the portfolio Monday returns are negative and significant in the 1981-1989 period. During the 1981-1989 period, except for the portfolios 1 and 7, the return is a monotonically increasing function of the level of institutional holdings. In contrast, only the returns of two portfolios (portfolios 5 and 6) are negative and significant in the 1990-1998 period. More interestingly, the two portfolios with the highest institutional holdings (portfolios 9 and 10) exhibit positive mean Monday returns during the 1990-1998 period.
As a simple test to see if the portfolio Monday return is identical across deciles, we run regressions for each of the years and periods using the portfolio Monday return as the dependent variable and the percentage of institutional holdings in each holdings decile as the independent variable. We predict the coefficient of this variable to be significantly positive. Panel B of Table 4 reports the results. For the 18 years examined, 16 out of the 18 coefficients for the institutional holdings variable are positive. Out of these 16 coefficients, ten are significant. For the remaining two negative coefficients, only one is significant. When examining the relationship between the mean Monday return and the mean institutional holdings during the periods 1981-1989, 1990-1998 and 1981-1998 , we find that all the three coefficients associated with the institutional holdings variable are positive and significant. This regression result seems to indicate that the mean Monday returns across institutional holdings deciles are not identical. 6 When the difference between the Monday return and the average Tuesday to Friday return is partitioned by institutional holdings level and by year, we find an interesting pattern. Panel A of Table 5 reports that the differences become insignificantly different from zero in recent years (1990 onwards) for portfolios with higher institutional holdings. For the 1990-1998 period, the difference between the Monday return and the average Tuesday to Friday return is not significant for the two portfolios (portfolios 9 and 10) with the highest institutional holdings level. This at least shows that, in recent years, the Monday return is not different from the mean Tuesday to Friday return for stocks with more institutional investors. Similar to Table 4 , we also run regressions for each of the years and periods using the difference between the Monday return and the average Tuesday to Friday return as the dependent variable and the institutional holdings in each decile as the independent variable. Again, we predict the coefficient of this variable to be significantly positive.
Panel B of Table 5 reports the result. For the 18 years examined, 16 of the coefficients associated with the institutional holdings variable are significantly positive. For the three periods examined (1981-1989, 1990-1998 and 1981-1998) , all the three coefficients associated with the institutional holdings variable are also positive (two are significant). Our regression result suggests that the difference between the Monday return and the average Tuesday to Friday return is not identical across holdings deciles. This further shows that the Monday seasonal is typically stronger in stocks with low institutional holdings.
A comparison of the result in Table 4 (based on Monday returns) with that in Table 5 (based on Monday minus Tuesday to Friday returns) yields an interesting observation. We observe in Table 4 that the effect of holdings is not very significant on a year-to-year basis after 1990, while in Table 5 the effect of holdings is always significantly positive. This is probably because, although the mean Monday returns are not significantly negative for most holdings deciles for the years during the ''bull'' market of 1990s, the Monday returns (at least for the lower holdings deciles) are still significantly lower than the returns on other weekdays during the period. This lower mean Monday minus Tuesday to Friday return may be the reason why the institutional holdings variable is more significant in explaining the Monday minus 6. We also conduct t-tests to see if the mean Monday returns are equal among institutional holdings deciles in the 1981-1998 period. When we divide all stocks into three institutional holdings portfolios, the difference in the Monday returns between the high holdings portfolio and low holdings portfolio is 0.068% (t-statistic = 2.29). When we divide all stocks into five institutional holdings portfolios, the difference in the Monday returns between the highest holdings portfolio and lowest holdings portfolio is 0.056% (t-statistic = 2.26). These results support the conclusions derived from the regression analyses. Note.-Panel A of this table reports the equally-weighted Monday returns (%) of ten portfolios of NYSE, Amex, and Nasdaq stocks sorted by the percentage of institutional holdings in each year and in each specified period during the 1981-1998 period. For each year or specified period, we divide all NYSE, Amex, and Nasdaq stocks in our sample into ten equal portfolios based on the percentage of institutional holdings of each stock. ( The percentage of institutional holdings is defined as the number of shares held by institutional investors divided by the number of shares outstanding on June 30 of each year.) Portfolio 1 (10) is the portfolio with the lowest ( highest) mean institutional holding. The mean portfolio return reported in the table is the average of the mean Monday returns of all the securities that comprise the portfolio in a particular year or period. Panel B reports the regression results where the mean Monday returns of each portfolio are regressed on the percentage of institutional holdings of each holdings decile.
* , ** Significant at the 10% and 5% levels, respectively, for a two-tailed test (t-statistics). Note.-Panel A of this table reports the difference (%) between the equally-weighted Monday returns and the average Tuesday to Friday returns of ten portfolios of NYSE, Amex, and Nasdaq stocks sorted by the percentage of institutional holdings in each year and in each specified period during the 1981-1998 period. For each year or specified period, we divide all NYSE, Amex, and Nasdaq stocks in our sample into ten equal portfolios based on the percentage of institutional holdings of each stock. (The percentage of institutional holdings is defined as the number of shares held by institutional investors divided by the number of shares outstanding on June 30 of each year.) Portfolio 1 (10) is the portfolio with the lowest (highest) mean institutional holding. The portfolio return reported in the table is the average of the difference between the mean Monday returns and the mean Tuesday to Friday returns of all the securities that comprise the portfolio in a particular year or period. Panel B reports the regression results where the difference in returns of each portfolio is regressed on the percentage of institutional holdings of each holdings decile.
*, ** Significant at the 10% and 5% levels, respectively, for a two-tailed test (t-statistics).
Tuesday to Friday return than in explaining the Monday return during the 1990-1998 period. 7 We also conduct two regressions to see if the effect of institutional holdings is the same for the 1981-1989 and 1990-1998 sub-periods. In regression 1, we regress the 20 mean Monday returns (for the decile portfolios in the 1981-1989 period and the decile portfolios in the 1990-1998 period) against three independent variables: dummy for 1990-1998, percentage of institutional holdings in each decile, and an interaction variable (dummy for 1990-1998 * percentage holdings). Regression 2 estimates the same equation, with the exception that we use the mean Monday minus Tuesday to Friday return as the dependent variable. We expect the coefficient of the institutional holdings variable to be significantly positive. Table 6 reports the result.
As expected, the coefficients for the percentage of institutional holdings are significantly positive in both regressions. When the Monday return is used as the dependent variable, the interaction term is not significant indicating that the percentage of institutional holdings does not have a different effect in the two sub-periods. However, when Monday minus Tuesday to Friday return is used as the dependent variable, we find that the effect of institutional holdings is stronger in the 1990-1998 sub-period than in the 1981-1989 sub-period. (The * , ** Significant at the 10% and 5% levels, respectively, for a two-tailed test (t-statistics).
7. We thank an anonymous referee for pointing out this observation.
coefficient of the interaction term in regression 2 is positive and significant.) This probably explains why the mean Monday minus Tuesday to Friday returns of larger holdings deciles (deciles 7 to 10) are mostly not significantly different from zero for the years in the 1990-1998 subperiod, but are mostly negative and significant during the years in the 1981-1989 sub-period. However, the fact that the dummy for the 1990-1998 period is also significantly positive in both regressions indicates that during the period there are forces other than institutional holdings affecting the magnitude of the Monday seasonal as well. Abraham and Ikenberry (1994) and Sias and Starks (1995) find that firm size may also influence the magnitude of the Monday return. In addition, Wang, Li, and Erickson (1997) report that the mean Monday return is more negative in the last two weeks of the month. The literature also indicates that the Monday seasonal is highly correlated with the previous Friday's return. To further test the impact of institutional holdings on Monday returns while controlling for these factors, we run two separate sets of regressions. The first set of regressions tests the impact of institutional holdings on the Monday return of individual stocks by year and by specified period over the 1981-1998 period while controlling for firm size and the type of stock market. (The dependent variable is the Monday return of individual stocks and the independent variables are the percentage of institutional holdings of the stock, the logarithm of the stock's market capitalization, and two dummies representing different stock markets). The second set of regressions analyzes the relation between institutional holdings and the Monday returns of individual stocks for size-sorted portfolios over the 1981-1998 period while accounting for the previous trading day return, the last two Mondays effect, and the type of stock market. Overall, our conclusions regarding the effects of institutional holdings on the Monday return do not seem to be affected when we control for these additional variables.
C. Additional Tests
V. Conclusions
The Monday seasonal has been one of the most puzzling phenomena in the finance literature. Our paper reports several interesting findings related to this phenomenon. We first document that the mean Monday return is not significantly negative if we consider only stock return data from 1990 to 1998. There are two possible explanations for this observation. First, the ''bull'' market of the 1990s could have resulted in a less negative mean Monday return during the period. Second, because more institutional investors participate in the stock market during the 1990-1998 period than in the pre-1990 period, the decline in the magnitude of the Monday return after 1990 may be linked to the increased role of institutional investors in the equity markets.
We further explore the relationship between institutional investors and the Monday seasonal, finding that the Monday seasonal is weaker for stock portfolios with high institutional holdings than those with low institutional holdings. More importantly, we find that the mean Monday returns of stock portfolios with high institutional holdings are positive during the 1990-1998 period and most of these returns are not significantly different from the corresponding mean Tuesday to Friday returns during the same period.
Our paper provides direct evidence that the well-known Monday seasonal is typically stronger in stocks with low institutional holdings. Lakonishok and Maberly (1990) document that individual investors tend to increase trading activity (especially sell transactions) on Monday. This evidence indicates that the Monday seasonal could be related to the trading pattern of individual investors. Our result supports Lakonishok and Maberly's (1990) findings. Our finding also suggests that an active participation of institutional investors in a stock market may reduce the magnitude of the Monday seasonal. This is true because institutional investors may be able to actively ''arbitrage'' the seasonal given that they should be more aware of the Monday seasonal and have lower trading costs than most individuals. during the same quarter. (The majority of these firms are foreign firms.) Since we do not have return data for these 158 firms, we delete them from the sample. After eliminating these firms, the resulting number of Spectrum firms that can be completely matched with CRSP firms in the same quarter using the 8-digit CUSIP number is 5,108. From these 5,108 firms we exclude 8 observations where the computed percentage of institutional share holdings exceeds 100 percent and another 50 observations with no CRSP shares outstanding data for the quarter. (In the latter case, Spectrum reports the share holdings information on the firm at least a quarter earlier than when CRSP begins to report shares outstanding data for the firm. This is likely in situations where firms go public using the best-efforts method.) After going through the above-mentioned procedures, the resulting number of useful observations is 5,050.
We then match firms listed in CRSP tapes with firms listed in Spectrum in the 1981-1998 period. In the second quarter of 1984, we find 6,335 observations in the CRSP tapes with shares outstanding data along with stock return data during the quarter. Among these 6,335 firms, 381 cannot be matched (using the 8-digit CUSIP number) with firms listed in Spectrum during any quarter in the period [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] . In other words, during the 1981-1998 period none of the 13(f ) institutions hold the stocks of these firms. Hence these firms are assigned a zero percentage of institutional holdings for the purpose of analysis. 5,954 firms listed in the CRSP tapes in the second quarter of 1984 can be matched using the 8-digit CUSIP with firms listed in the Spectrum in one of the quarters during the 1981-1998 period.
From these 5,954 firms we exclude 8 firms (similar to the 8 firms in the Spectrum tapes) that have a computed percentage of institutional holdings in excess of 100 percent. After we exclude these 8 firms we have 5,946 completely matched CRSP firms. Of these 5,946 firms, 5,050 are matched with Spectrum firms in the same quarter and 896 are matched with Spectrum firms in a quarter other than the current quarter. Since we are not certain about the institutional holdings information in the current quarter for the 896 firms, we delete these firms from the sample. This process gives us a total of 5,431 observations. Of these, 5,050 observations have a positive percentage of institutional holdings and 381 observations have zero institutional holdings (these are firms that cannot be matched with firms listed in Spectrum during any quarter in the 1981-1998 period ).
